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Maths unit boosts pupils’ X factor�

An offline tutoring programme is giving talented but sidelined pupils a fighting chance�
WERNER OLIVIER�

Add it up: A new tutoring model is succeeding in areas where pupils tend to fare poorly at�
maths and science. Photo: Cedric Petersen/Maths Centre�

Democracy may have come of age this year, but an education crisis remains in�
the majority of South Africa’s schools — particularly when it comes to mathe-�
matics and science.�
In fact, last year’s World Economic Forum survey put mathematics and science�
education in South Africa at the very bottom of the list — 148th out of 148.�
So it is nothing short of remarkable when a pupil in a historically disadvantaged�
school in a rural Eastern Cape district achieves 96% for maths and 92% for�
science. This is what 18-year-old Mava Qolo did last year, becoming the top-�
achieving pupil in previously disadvantaged schools in the Cradock district. It is�
also remarkable that Cradock, out of 84 districts assessed for improvements in�
mathematics over the past four years, has been recognised as the third-best�
nationally and second-best for improvement in physical science over the same�
period.�
Four years ago, an innovative, technology-linked offline teaching and learning�
model for maths and science, developed by the Govan Mbeki Mathematics�
Development Unit at the Nelson Mandela Metropolitan University, was first�
introduced in this district.�
But before one looks at the model, and without a doubt at the role it has played�
in Qolo’s and Cradock’s success, it is important to examine the broader context�
of education in rural South Africa.�
The first factor to take into consideration is the legacy of apartheid, when the�
government largely ignored schools for black pupils, particularly in rural areas.�
The second is that, although the post-1994 government has made attempts to�
put things right, some strategies seem to have had the opposite effect.�
Some of the macro strategies by leaders in education, including experimenting�
with outcomes-based education and the closure of all teacher training colleges,�
appear tohave contributedto thefurther demise of mathematics and science�
education.�
At the heart of the problem is the fact that there are huge deficits in school�
management and too few teachers of mathematics and science who meet the�
minimum standards. Many teachers are unqualified or underqualified, and�
little is being done to encourage and support them to improve their subject�
knowledge.�
What is more, most teachers are teaching in the same way they have done for�
decades, using the old “sit, get and forget” model, and making no attempt to�
tune into the changing needs of today’s techno-savvy pupils, who need to�
become productive digital citizens in a socially connected 21st-century world.�
It is the pupils who ultimately suffer. Many drop out of school before getting to�
matric, and our matric pass rates and standards are low.�
Not nearly enough pupils qualify for science, engineering, technology and�
related courses at universities and colleges, and those who do are often not�
well equipped enough to cope with the demands of tertiary education.�
This is the context that inspired the creation of the Govan Mbeki Mathematics�
Development Unit in 2002, and that has governed all its programmes ever since.�
For the past 13 years, the unit and, for the past five years, the FirstRand�
Foundation chair in mathematics education, both of which are based at the�
Nelson Mandela Metropolitan University, have been working on a teaching and�
learning model that gives pupils in the worst Eastern Cape schools a leg up —�
a chance at boosting their marks and qualifying for tertiary education.�

The maths unit, which won a national Impumelelo Social Innovations Gold award in�
December 2013, has always focused on urgent short-term solutions to help pupils with�
potential, such as Qolo, who were caught in a vicious education spiral but who aspired to�
acquire a post-school qualification.�
The model has evolved to the point where the entire curriculum formaths andscience in�
grades 10, 11 and 12 — in the form of video-based lessons, animated PowerPoint presen-�
tations, calculators and exam revision videos, experiments, simulations and other visual�
and high-tech digital resources — is available offline on a tablet for pupils.�
It is offline because most of the schools in the unit’s target areas have no access to the�
internet.�
But, even where internet connections are available, several serious challenges stand in�
the way of quality learning. These include a lack of adequate security at schools and a lack�
of technology support for teachers, who also lack the skills to use web-based material.�
And, of course, load-shedding is a factor.�
The maths unit’s offline model, with a tablet that can maintain its charge for several�
hours, overcomes these challenges.�
In parallel, and through each stage of its development, the FirstRand chair has tested the�
model in 10 Port Elizabeth schools, constantly improving it, based on feedback and its�
success in practice.�
The central support package for the techno-blended model, called TouchTutor, also has�
interactive self-assessment and feedback, and a Mxit-based maths and science curriculum�
support system.�
How it works is that pupils with potential (picked by the unit, in collaboration with the�
department of basic education) are introduced to the Android tablets by an incubator�
school programme run over 14 Saturdays, or an after-school tablet- assisted peer-support�
programme, run on school days.�
In general, pupils who attend the incubator school programme or after-school tablet-�
assisted peer-support programme, and who receive the tablets, which are for use after�
school hours as personal tutors, improve their marks by at least 10%.�
Qolo, who attended Matthew Goniwe High in Cradock, attended an incubator school�
programme. He said one of the main problems he experienced throughout his school�
career was that his teachers lacked sufficient knowledge of the subjects they were�
teaching. Armed with the tablet, he could fill in the gaps.�
In his words, the incubator school programme was “the greatest resource”. Already a�
self-motivated pupil, who used to memorise his textbooks and use Google for extra�
information, the addition of the incubator school programme and tablet saw his marks�
going from 60% to 69% in grade 10 and 80% to 100% in Grade 12.�
He is now studying mechatronics at the Nelson Mandela Metropolitan University.�
His results are even more impressive when seen in the context of the Eastern Cape’s poor�
pass rates for maths and science, which last year were 42% for maths, the second lowest�
in South Africa, and 51% for science, the country’s lowest. National pass rates were 53%�
for maths and 61% for science.�
The maths unit has also developed a university-accredited professional skills development�
programme for in-service maths and science teachers that uses the offline teaching and�
learning model, and has become a second central focus of the unit.�
TouchTutor is available on laptops for teachers for use as a classroom resource. There is�
also a desktop model for pupils. The unit and the FirstRand Foundation chair have placed�
desktop resource centres in more than 100 Eastern Cape schools over the past year.�
In April, the unit received a letter from Edgar Klaasen, Cradock’s acting district director,�
informing it of the district’s impressive national achievements. It stated that the unit’s�
educator training and incubation school programme had “contributed significantly to our�
mathematics and physical science grade 12 results over the past four years … These�
accolades would most definitely not have come our way without your intervention.”�
Since 2010, the unit’s interventions have reached more than 2000 selected pupils and�
more than 700 in-service teachers in the Eastern Cape and further afield. Scores of pupils�
have emerged from the incubator school programme with improved skills and have�
successfully progressed within study programmes at higher education institutions over�
the past five years.�
This year, 750 grade 11 and 12 pupils from more than 80 mostly under-resourced Eastern�
Cape schools are busy completing one or other of the programmes. Qolo’s story,�
Cradock’s story, and other similar success stories linked to the development programme,�
are what the unit and the chair’s efforts are all about — to harness the potential of�
modern off-line technologies in an innovative way to ensure that pupils with potential�
progress, despite the sometimes overwhelming challenges that exist in schools.�
In recent years, the department of education has chosen to work closelywith both the unit�
and the chair to ensure that an accredited and more sustainable professional develop-�
ment programme for in-service mathematics teachers is implemented in the Eastern Cape.�
As a result, the unit’s reach has been extended to 12 of the 23 districts of the Eastern�
Cape, and also to the Free State, and it is hoped that this model can be duplicated in other�
areas to empower as many teachers and pupils as possible.�

Professor Werner Olivier heads the Govan Mbeki Mathematics�
Development Unit and also occupies the FirstRand Foundation chair in mathematics�
education, both at the Nelson Mandela Metropolitan University. He won the�
university’s Engagement award for 2014�



Benefiting from Tablets�
Android tablets and MXit testing provided an über-modern approach to learning maths and sci-�
ence for 530 Grade 10 to 12 pupils from 80 previously-disadvantaged schools.�
They were exposed to the technology as part of a one-year pilot study linked to Saturday maths�
and science “incubator” schools, which were run by Nelson Mandela Metropolitan University’s�
Govan Mbeki Mathematics Development Unit (GMMDU) in six districts of the Eastern Cape to�
supplement classroom instruction, which in many cases is not up to par.�
The recent completion of the six schools – which took place in�Port Elizabeth�, Uitenhage, Hu-�
mansdorp, Somerset East, Graaff-Reinet and Cradock – marked the successful end of the pilot�
study, in which the cutting-edge technology and support package called TouchTutorTM was im-�
plemented in the incubator schools.�
GMMDU has run the constantly-evolving and expanding incubator schools for the past seven�
years – but this year was the first that every pupil received a tablet with curriculum-aligned vid-�
eo-based content to act as a “24/7 personal tutor”. It was also the first year that allowed for in-�
dependent self-assessment via MXit.�
“It is the first time in South Africa a school like this has been run – it follows global trends in edu-�
cation,” said GMMDU head Prof Werner Olivier.�
The high-tech blended teaching and learning model was researched and developed by GMMDU�
and�NMMU�’s First Rand Foundation research chair, occupied by Olivier. “We’re aiming to use the�
latest technology to close the gap between teaching and learning, in terms of the expectations of�
the new Generation Z, which is also called the ‘Facebook Generation’ or the ‘Screen Genera-�
tion’.”�
The model, which blends different technologies, is not dependent on Internet access or Windows�
skills and its material is “100% aligned” to the new CAPS curriculum.�
In anonymous feedback surveys carried out at the incubator schools, one pupil described the�
new technology as a “lifesaver”. “It made learning fun, with access to information at my finger-�
tips… It was a valuable friend that was lifesaving with maths and science.”�
Another wrote: “The tablet and TouchTutor really helped when I did not understand the teacher,�
I could just go home and look at the video of the topic I did not understand. It was a huge advan-�
tage and improved my understanding of maths a lot. Working through past question papers on�
the tablet also proved very useful.”�
Many wrote of improved school marks. “Not only has it helped me but it has also helped my�
friends,” wrote another.�
Olivier said the use of MXit for assessment was not without its challenges, which were being re-�
searched and addressed. “Essentially, you’re taking maths as you see it in a textbook and putting�
it onto a [mobile�
phone] screen. We’re very excited about the possibilities.”�
Old exam papers and a glossary of maths and science terms are also included on the MXit app,�
which is open to all learners in the country and not just those attending the incubator schools.�
“We’re aiming towards a much bigger support system.”�
As part of the pilot, the touch screen tablets were also introduced in Grade 10 classes at schools�
in urban, rural and deep rural areas throughout the region, where research and development is�
taking place under the auspices of the FRF chair, and in collaboration with the Department of Ba-�
sic Education and the Meraka Institute at the Centre for Scientific and Industrial Research (CSIR).�
“This research will continue for the next two years to determine the impact of the model on�
learner performance,” said Olivier.�
The techno-blended teaching and learning model is also being utilised in accredited skills devel-�
opment programmes for teachers.�

Uitenhage pupils Thandi Oxen (left) and Gcobisa Zuma (right), from Molly Blackburn Senior Sec-�
ondary School, with Noluvuyo Saki, from Gamble Street Secondary School, learn maths and sci-�
ence using a touch screen tablet. Picture: Liz McHugh�

Read more:�http://mype.co.za/new/2013/10/benefiting-from-tablets/#ixzz2j6UIO8TQ�

Why maths and science should not be dropped�
NMMU Maths Development Unit hosts critical public debate on the termination of maths and science in Graaff-Reinet schools�
By Nicky Willemse�

Maths and science are key to careers in engineering, medicine, accounting and so much more, yet these subjects are quite literally fall-�
ing by the wayside in the Graaff-Reinet region – and in some cases being dropped from the school curriculum altogether.�
On Friday afternoon (2 March), Nelson Mandela Metropolitan University’s Govan Mbeki Mathematics Development Unit (GMMDU) is�
hosting an open debate in Graaff-Reinet for teachers and other stakeholders to discuss this matter – and identify solutions.�
“Seven of the 16 high schools in this area do not offer science as a subject, three of these schools do not offer maths either, and there�
are other schools which are also considering dropping maths,” said GMMDU head Prof Werner Olivier. “Removing these subjects from�
the curriculum severely limits the career options of pupils.”�
Last month (February) in Graaff-Reinet, GMMDU launched a unique 14-week maths and science incubator school for grade 11 and 12�
pupils, which uses cutting edge technology to improve pupils’ understanding of these subjects.�
“In terms of today’s debate, GMMDU will be able provide valuable input and also offer potential support in this area,” said Olivier.�
The debate – which will be followed by a GMMDU workshop for teachers and pupils on the use of Casio calculators, an essential com-�
ponent of the maths and science curricula – will highlight a number of key issues, including the factors that have led to schools canning�
these subjects.�
According to a statement from the Department of Education, these factors include the shortage of qualified maths and science teach-�
ers in the rural areas, which often results in teachers not qualified in these subjects having to teach them. Furthermore, teachers do�
not possess content knowledge and methodology, and lack the confidence to teach these subjects. Teachers are even misallocated, in�
terms of the grades and subjects they are teaching. Pupils, who often lack a sound foundation resulting from poor teaching in earlier�
grades, struggle to cope and pass rates are low. In some cases, exam papers do not conform to subject assessment guidelines. Other�
factors include teacher and pupil absenteeism, a lack of parental support, and a lack of resources.�
Olivier said: “Because of the vastness of the area, the teachers’ support base is also very limited. They cannot discuss subject-related�
problems with colleagues at other schools as easily as their counterparts in the cities.”�



Maths and Science Desktop PC support project im-�
plementation in schools in the Somerset East and�
Cookhouse region�
The Govan Mbeki Mathematics Development Unit (GMMDU) of the Nelson�
Mandela Metropolitan University recently launched a Maths and Science Desk-�
top PC scaffolding support project in schools in Somerset East, Bedford and�
Cookhouse. The project is an extension of recent GMMDU maths and science�
initiatives in the region, including learner incubation programmes as well as�
skills upgrade programmes for educators.  According to Prof Werner Olivier,�
who heads the GMMDU, a number of telling successes emerged from the�
learner incubation programme recently where similar resource materials were�
used as a basis.  “We are very excited about the potential benefits that flexible�
after-hours learner access to quality syllabus aligned Maths and Science mate-�
rial could bring” he said.�

The desktops are pre-installed with the TouchTutor�TM� maths and science re-�
source package to provide independent virtual tutoring and support via video�
content lessons, calculator support, exam revision and learner workbooks. The�
model is independent of the internet and will provide support for Grades 10 – 12�
learners after school hours.�

Six schools in the region will benefit from the project, namely, Aeroville High�
School, Johnson Nqonqoza High School, Gill College, Cookhouse Senior Sec-�
ondary, Lonwabo High School and Templeton High School. Teachers at these�
schools will facilitate and monitor access to the support platform which will be�
placed in secured venues at the schools. The project enjoys the support of the�
local Department of Basic Education, school principals and teachers.�

The initial phase of the project is sponsored by Cennergi and is in partnership�
with the Dr Ngcipe Foundation and the Blue Crane Development Agency.�

Further similar Maths and Science development initiatives in schools in the re-�
gion are planned for the near-future.�

CAPS-aligned maths, science video incubation programme awarded top�
prize by Impumelelo Social Innovations Centre�

Johannesburg, 5 Mar 2014�
Prof Jonathan Jansen, Rector and VC of the�
University of the Free State; Margot Collett,�
GMMDU; Lynn Husselmann, Liberty Founda-�
tion; Maxwell Pirikisi, Liberty Foundation; Prof�
Werner Olivier, Head, GMMDU; Derek�
Hanekom, Minister of Science and Technol-�
ogy�
The Nelson Mandela Metropolitan University's�
TouchTutor education content, which is now�
pre-loaded on Future Mobile Technology's�
netsurfer SCHOLAR Android tablet under an�
exclusive licensing agreement, has been�
awarded one of the coveted Gold Awards for�
the Maths and Science Incubator School Pro-�
gramme from the Impumelelo Social Innova-�
tions Centre. The award was presented by�

Derek Hanekom, Minister of Science and Technology, and Prof Jonathan Jansen, Rector and Vice-�
Chancellor of the University of the Free State.�
To ensure the TouchTutor lessons are easily accessed by learners and students, FMT has developed�
a unique software program named ACMEE (Android Content Management System for Education and�
Enterprise). ACMEE encrypts (DRM protected) the TouchTutor content and enables the content to be�
categorised into hierarchies and easily navigated in a concise, structured and organised manner.�

Over 183 hours (6.5GB) of grades 10, 11 and 12 CAPS syllabus aligned maths and science video�
lessons and science experiments are pre-loaded onto the netsurfer 16GB cellular Android tablet.�

Pre-loaded means no Internet downloads, no reliance on the Internet, and ensures easy, uninter-�
rupted viewing!�

This unique audiovisual material was developed over a period of five years. Maths and science les-�
sons are conducted by the highly experienced mathematicians of the Govan Mbeki Maths Develop-�
ment Unit from the Nelson Mandela Metropolitan University and other accomplished teachers.�
The resource centre, consisting of video lessons, science experiments, work papers with solutions�
and past exam papers with answers was previously only available to those involved in development�
projects of the Govan Mbeki Mathematics Development Unit, but now, through an innovative public�
private partnership between the NMMU and FMT, it has been made available to all learners and�
teachers in South Africa.�
Results in GMMDU projects have proven that if utilised maximally, the resources can enhance the�
chances of learners obtaining a university pass grade in maths and science and go on to having a�
successful career.�
The resource can be used as a study aid, to complement a teacher's lesson, as a substitute when a�
teacher is unable to take the class, or an essential lifeline for those who have no teachers for mathe-�
matics or science.�
All Touch Tutor material is NCS (National Curriculum Statement) syllabus aligned and CAPS�
(Curriculum Assessment Policy Statements) amendments are being incorporated according to DBE�
(Department of Basic Education) requirements. The netsurfer SCHOLAR, Touch Tutor covers the�
complete syllabi and serves to provide an additional support to learners and educators in the FET�
(Further Education Training) band. When upgrades are made to the syllabus, it will be available on�
FMT's Web site: �www.futuremobile.biz�.�

Lessons can be paused while important concepts are explained or watched over again to ensure all�
concepts are fully understood. It can be used for single viewing on the tablet or for the entire class to�
see by connecting to a TV or projector using the HDMI port.�

Click here to see a sample lesson:�http://www.youtube.com/watch?v=fOODBTVnTGI�.�








